Individual and combined effects of rhynchophylline and ketamine on proliferation, NMDAR1 and GluA2/3 protein expression in PC12 cells.
Rhynchophylline is an active component of the Uncaria species, which is a member of the Rubiaceae family. Our studies show that the downregulation of N-methyl-d-aspartate (NMDA) receptor subunit GluN2B expression in the nucleus accumbens, amygdala, medial prefrontal cortex, and hippocampal CA1 area by rhynchophylline is beneficial for the treatment of psychological dependence on amphetamines. The individual and combined effects of rhynchophylline and ketamine on proliferation and GluN1 and GluA2/3 protein expression in PC12 cells were investigated. PC12 cells were differentiated into neuron-like cells by treatment with nerve growth factor (50 ng/mL). After treatment for 48 h, differentiated PC12 cell proliferation and GluN1 and GluA2/3 protein expression were analyzed. The viability of PC12 cells was reduced by ketamine at doses of 0.50, 1.00, 1.50, and 2.00 mmol/L, with the viability of cells treated with 1.50 and 2.00 mmol/L of ketamine significantly lower than that of the control cells. However, PC12 cells treated with rhynchophylline showed no toxicity at doses of 0.25, 0.50, 0.75, or 1.00 mmol/L. While GluA2/3 protein expression was upregulated by ketamine, it was not influenced by rhynchophylline. GluN1 protein expression was downregulated by rhynchophylline (1 mmol/L), while treatment with ketamine, either alone or with rhynchophylline, had no effect. These findings demonstrate that rhynchophylline suppresses GluA2/3 expression in ketamine-induced PC12 cells and downregulates GluN1 expression. Ketamine's lack of effect on GluN1 expression offers a partial explanation for ketamine addiction and the anti-addictive properties of rhynchophylline.